Transcriptomic-anatomic analysis of the mouse habenula uncovers a high molecular heterogeneity among neurons in the lateral complex, while gene expression in the medial complex largely obeys subnuclear boundaries.
The mammalian habenula with its medial and lateral complexes has gained much interest in recent years, while knowledge on the detailed biological functions of these nuclei is still scarce. Novel strategies to differentiate and identify habenular cell types are required. Such attempts have largely failed, most likely due to the lack of appropriate molecular markers. One important tool to approach this dilemma is available in form of the Allen Brain Atlas (ABA), which provides detailed expression patterns of many genes in the mouse brain. In the present report, ABA tools in combination with visual inspection of ISH images were used to detect transcripts, which are strongly expressed in medial (MHb) and lateral (LHb) habenular complexes. Against our expectations, most transcripts were differentially distributed throughout the LHb, disregarding boundaries of subnuclear areas. Nine distinct distribution patterns were recognized. Yet, several transcripts could not be attributed to one of these, suggesting a high diversity of neuron types in the LHb. In the MHb, in contrast, many transcripts tended to obey subnuclear boundaries. The differential distribution of others like Adcyap1, Chrna3, or Trp53i11 suggests the presence of a novel subfield adjacent to the region of the MHbVm, which now is termed intermediate field of the ventral MHb. In addition, the localizations of Amigo2, Adcyap1, and a couple of other transcripts suggest a lateral extension of the MHb, which is here, termed HbX area. Apparently, this area is composed of intermingled MHb and LHb neurons and may allow functional interaction between the both habenular complexes.